Purpose Patients with inflammatory bowel disease (IBD) often experience severe impairment in different life domains. Psychological factors, such as illness perceptions and coping, may play a role in the adjustment to IBD as indicated by mental and physical health, activity, and work impairment. The present study aimed at examining the assumption of the Common Sense Model (CSM) that coping mediates the relationship between illness perceptions and adjustment in patients with IBD. Method In a cross-sectional design, 211 IBD patients (73 % Crohn's disease, 40 % male, mean age 42.9 ± 12.9 years) attending an outpatient clinic completed questionnaires assessing illness perceptions (IPQ-R), coping (CORS), mental and physical health (SF-36), as well as activity and work impairment (WPAI). Multiple mediation analyses were applied that allow estimating the total and direct effects of all illness perception dimensions and the indirect effects through all coping strategies on the illness outcomes simultaneously. Results The analyses yielded significant direct effects of perceptions regarding the cyclical course, the chronic course, the severity of the consequences, the comprehensibility, and the emotional impact of IBD on study outcomes. Additionally, significant indirect effects were found for the perceptions regarding the severity of the consequences, the possibility of personal control, and the comprehensibility of IBD on mental and physical health as well as activity impairment through the use of one specific coping strategy, i.e., reduction of activity. Conclusion The results provide evidence for the assumptions of the CSM and suggest the importance of addressing illness perceptions and activity stimulation in quality health care for IBD patients.
Introduction
Inflammatory bowel disease (IBD), including Crohn's disease (CD) and ulcerative colitis (UC), is a chronic, relapsing, and remitting disease of the gastrointestinal tract. The clinical course of IBD may be unpredictable and complicated, not only because of intestinal symptoms but also because of the presence of extra-intestinal manifestations. Joint complaints are the most common extra-intestinal manifestations in patients with IBD and cause significant morbidity [1, 2] . The debilitating symptoms and complications of IBD often affect the patients' physical, mental, and social well-being, resulting in an impaired quality of life (QoL) compared to the general population [3] . The diagnosis of IBD can be stressful and often causes psychological problems, such as feelings of hostility, despair, denial, sadness, grief, and anxiety [4, 5] , which can induce long-term psychosocial impairments and negatively affect overall QoL [6, 7] . Furthermore, the uncertainty of the disease course makes it challenging for patients to make decisions regarding their work and daily activities, which may result in unemployment or social isolation [6, 8, 9] . Although work disability has been generally related to the severity of IBD, the contribution of psychological factors remains unclear [10] .
The Common Sense Model (CSM) [11] of self-regulation of health and illness is a useful framework to understand how psychological factors, i.e., illness perceptions and coping, influence illness outcomes in IBD patients [3, [12] [13] [14] [15] [16] [17] . The CSM proposes that patients develop their own ideas about their illness, i.e., illness perceptions, in order to understand the health threat. Illness perceptions embrace five core dimensions, namely (1) ideas about the identity of the illness consisting of the label as well as the symptoms that are associated with the illness, (2) ideas about the causes of the illness, (3) ideas about the consequences that the illness create, (4) ideas about to what extent the illness can be controlled or cured by own behavior or medical treatment, and (5) ideas about the course of the illness and the duration of the symptoms [11] . Two additional dimensions refer to (6) the emotional impact caused by the illness and (7) the overall comprehensibility of the illness [18] . The CSM proposes further that illness representations determine how patients will cope with their illness, and therefore which cognitive and behavioral strategies they will use in order to deal with their illness. Many different coping strategies depending on the illness have been identified, such as turning to religion, ignoring the illness, seeking social support, withdrawal from activities, venting emotions, wishful thinking, distraction, acceptance, and positive reinterpretation [19, 20] . According to the CSM, the used coping strategies have an effect on the adjustment to an illness as indicated, for example, by psychological, physical, and social well-being. In summary, the CSM maintains that illness perceptions influence adjustment to the illness by triggering the use of certain coping strategies.
Studies using the CSM in patients with IBD have shown that illness perceptions significantly accounted for 11 to 21 % of the variance in QoL [3, 12, [21] [22] [23] . Patients who believed their illness would last a short time displayed high QoL scores, while patients who believed their IBD resulted in severe consequences were more likely to have lower QoL scores, thus indicating the contradictory effect of different illness perceptions on patients' QoL [21] . Van der Have et al. [22, 23] found associations between illness perceptions and work disability and activity impairment in IBD patients with joint and/or back pain. Patients who believe in serious consequences and with a perception of weak personal control avoid situations in which they could experience limitations, resulting in more work disability and more activity impairment [22] [23] [24] .
Also, previous research showed that illness perceptions influence coping behavior of IBD patients. Patients with IBD, who perceive their illness as understandable and controllable, display more active coping (e.g., problem-focused coping) [12] .
Furthermore, coping has been found to be associated with QoL, daily activity, and work impairment in patients with IBD [22, 25] . In a cross-sectional study, Parekh et al. [5] demonstrated that confrontational, evasive, and optimistic coping strategies are the most widely adopted and the most effective ones among patients with IBD [5] . QoL was significantly higher for those patients who primarily used these adaptive coping strategies compared to patients who used maladaptive coping strategies including substance use, behavioral disengagement, self-blame, denial, venting emotions, and selfdistraction [5, 25] . In addition, van der Have et al. [22, 23] showed that coping behavior influences illness outcomes, with the maladaptive coping strategy Breduction of physical activity^being significantly associated with a reduced QoL and more daily activity impairment [22] .
The Present Study
The purpose of the present study was to investigate the assumption of the CSM that coping mediates the relationship between illness perceptions and adjustment. Adjustment is conceptualized here as mental and physical health as well as activity and work impairment in patients with IBD. Complex multiple mediation analyses that allow estimating the total and direct associations of all illness perception dimensions and the indirect associations through all coping strategies on adjustment simultaneously were used. Based on previous research, we hypothesized that negative illness perceptions (e.g., severe consequences and strong emotional representations) would be associated with a reduced mental and physical health as well as more activity and work impairment. Additionally, we expected to find that coping mediates the effects of illness perceptions on the outcomes. Compared to other studies that have investigated the mediation hypothesis of the CSM with separate mediation analyses for each illness perception dimension and/or coping strategy in patients with IBD [22] , the present analyses better reflect the proposed theoretical model.
Methods Patient Population and Data Collection
Between September 2009 and February 2010, 255 IBD patients attending the IBD outpatient clinic of the Leiden University Medical Center (LUMC), the Netherlands, were requested to take part in our study. No exclusion or inclusion criteria were specified. The participants had to complete webbased or postal questionnaires assessing demographic characteristics, disease activity, peripheral joint pain, back pain, illness perceptions about IBD, coping strategies, mental and physical health, as well as activity and work impairment [22, 26] . Of the 255 patients, 245 completed all questionnaires. Finally, the data of the 211 patients who completed the Revised Illness Perception Questionnaire (IPQ-R) regarding their IBD complaints were analyzed. The remaining 34 IBD patients who completed the IPQ-R regarding other diseases, were excluded. The study was approved by the medical ethical committee of the LUMC and all patients signed informed consent.
Measures
Disease Activity In patients with Crohn's disease, the HarveyBradshaw Index (HBI) was used to measure clinical disease activity [27] . The HBI used for the present study consisted of in total 11 items, including general well-being, abdominal pain, daily number of liquid stools, and extra-intestinal manifestations (arthralgia, uveitis, erythema nodosum, apthous ulcers, pyoderma gangrenosum, anal fissure, new fistula, and abscess). This web-based questionnaire was completed at home and therefore the question about abdominal mass was excluded.
In patients with ulcerative colitis, the disease activity was measured by using the Simple Clinical Colitis Activity Index (SCCAI) [28] consisting of 9 items: bowel frequency (during the day), bowel frequency (at night), urgency of defecation, blood in stool, general well-being and extra-colonic features (arthritis, uveitis, pyoderma gangrenosum, and erythema nodosum). In both the HBI and SCCAI, a score above 4 reflects active disease.
Peripheral Joint and/or Back Pain At study inclusion, participants were asked (1) whether they currently have painful and/or swollen peripheral joints and (2) whether they currently have back pain that already lasts for 3 months or longer. If one of these questions was answered with yes, it was coded that peripheral joint pain and/or back pain was present [26] .
Illness Perceptions Illness perceptions about IBD were assessed with the revised version of the IPQ-R, a widelyused questionnaire that has been validated in different patient samples [18] . The IPQ-R contains three parts.
The first part measures illness identity and includes 15 common symptoms that patients can attribute to their IBD (yes = 1 or no = 0), with a summary score ranging from 0 to 15. A higher score represents a stronger belief that the symptoms are part of the IBD.
The second part contains 7 subscales measuring chronic timeline (perceived duration of IBD, 6 items), cyclical timeline (perceived variability in the symptoms of IBD, 3 items), consequences (perceived impact of IBD on patients' life, 6 items), personal control (perceived effectiveness of controlling IBD by own behavior, 6 items), treatment control (perceived effectiveness of controlling IBD by treatment, 5 items), coherence (extent of understanding IBD, 4 items), and emotional representations (perceived emotional impact of IBD, 6 items). Items were answered on a 5-point Likert scale ranging from 1 Bstrongly disagree^to 5 Bstrongly agree.^For each subscale, mean scores were computed after recoding inversely formulated items. Higher scores reflect stronger beliefs on that particular subscale. Internal reliability of the subscales was relatively high with Cronbach's alphas ranging from .78 (cyclical timeline) to .88 (emotional representations). For treatment control, however, Cronbach's alpha was .59, indicating that in this patient group beliefs about controlling IBD, improving IBD, and curing IBD do not form a homogeneous scale.
The third part, questions about causal attributions, used the same 5-point scale and consisted of 17 items representing perceived causes of IBD. As the underlying dimensions of perceived causes may vary between diseases, Moss-Morris et al. suggested to perform a principal component analysis (PCA) with VARIMAX-rotation on the causal items [18] . The PCA of causal items produced 4 factors accounting for 59 % of the total variance. Items with a factor loading higher than .50 were interpreted to represent a particular factor. The first factor accounted for 31 % of the variance and included 10 items (stress, own behavior, mental attitude, family problems, working too hard, emotional state, getting older, alcohol use, smoking, and personality) and was labelled stress and (stress) behavior. Cronbach's alpha of this factor was .90. The second (3 items: virus, diet, bad luck) and third (3 items: poor medical treatment, environment, injury) factors both accounted for 10 % of the variance but demonstrated insufficient internal reliability (Cronbach's alphas <.50) and were therefore excluded from further analyses. The fourth factor accounted for 7 % of the variance, consisted of only one item (heredity) and was also excluded from further analyses. The items of the first factor were averaged and a higher score indicates stronger beliefs in stress and (stress) behavior causing the illness.
Coping Strategies Coping strategies were assessed with the Coping with Rheumatic Stressors Questionnaire [19] . This questionnaire was used because most of the IBD patients in this cohort were diagnosed with joint complaints. The CORS measures eight strategies of coping with pain, with limitations and with dependence, which are the most important stressors in inflammatory rheumatic diseases. Coping strategies related to pain included comforting cognitions (i.e., positive self-instructions, 9 items), decreasing activity (i.e., reduce activity and take more rests, 8 items), and diverting attention (doing or thinking of nice things instead of focusing on the pain, 8 items). Three scales refer to limitations, namely optimism (i.e., positive thinking, 5 items), pacing (i.e., lowering the number and intensity of activities, 10 items), and creative solution seeking (i.e., thinking of new ways to get things done, 8 items). Coping styles related to dependence included acceptation (i.e., take the dependence for granted) and consideration (i.e., trying to be useful to others). Items were answered on a 4-point scale from 1 Bseldom or never^to 4 Bvery often.^Mean scores were calculated with higher scores indicating more frequent use of that particular coping strategy. Internal reliability within the subscales was high (Cronbach's alpha ranging from .79 to .85).
Quality of Life The SF-36 is a generic questionnaire that measures eight general health concepts, which are grouped within a mental (MCS) and a physical (PCS) component summary score that represent mental health and physical health [29] . MCS consists of the concept vitality, social function, role limitations due to personal or emotional problems, and mental health. Physical functioning, role limitations due to physical health problems, bodily pain, and general health perception are included in the PCS. The score for subdomains range from 0 to 100, with higher scores representing better mental and physical health, respectively [29] .
Activity and Work Impairment Two items of the Work Productivity and Activity Impairment Questionnaire (WPAI) were used to measure activity impairment and work impairment during the past 7 days [30] . The WPAI has been validated in a number of diseases including IBD [31] . Patients were asked to indicate on 11-point scale ranging from 0 Bnot at all^to 10 Bcompletely^how much their IBD affected (1) their ability to do their regular daily activities and (2) their productivity while working. The last question was only answered by employed patients. Scores were multiplied with 100 in order to compute percentages from 0 to 100, with a higher percentage indicating greater impairment.
Statistical Analysis
All statistical analyses were performed with IBM SPSS Statistics Version 22.
In a first step, bivariate associations between the study variables were analyzed by means of Pearson correlation analyses. This procedure allows comparing our results with findings of previous studies that reported Pearson correlation coefficients by default.
In a second step, four parallel multiple mediation analyses [32] (one for each illness outcome) were calculated with the illness perception dimensions as independent variables, the coping strategies as mediators, and the illness outcome as dependent variable. In order to keep the number of variables to a minimum, only those illness perception dimensions and coping strategies that were significantly correlated with the illness outcome were included in the respective mediation analysis. As previous research has shown that disease activity [25] and the experience of pain [22] has a strong impact on illness outcomes in patients with IBD, disease activity, as well as present back pain and/or peripheral joint pain were entered as control variables in all analyses.
The mediation analyses were performed by using the MEDIATE-macro for SPSS [33] that consecutively runs a number of analyses that estimate the total, direct, and indirect effects of illness perceptions on the respective illness outcome. The total and direct effects were estimated by means of a stepwise multiple regression analysis in which illness perception dimensions were entered in the first step and coping strategies were entered in the second step. Total effects refer to the specific relationships between each illness perception dimension and the respective illness outcome while controlling for the effect of all other illness perceptions dimensions (first step), and direct effects refer to the specific relationships between each illness perception dimension and the respective illness outcome while controlling for all other illness perception dimensions and all coping strategies (second step). The effects of illness perceptions on coping were estimated by calculating multiple regression analyses with all illness perception dimensions as predictors and the respective coping strategy as outcome. The specific indirect effects of the illness perception dimensions on the respective illness outcome through each coping strategy and their significance were determined by means of the new standard method of estimating indirect effects [32] , i.e., bootstrap analyses with 5000 bootstrap samples. As recommended by Hayes [32] , coefficients will be reported in unstandardized form in order to correctly interpret bootstrap confidence intervals and to map the results directly onto the measurement scales.
Results

Sample
The sample consisted of 211 IBD patients with a mean age of 42.9 years (SD = 12.9) and a mean disease duration of 15.9 years (SD = 11.3). The majority of the participants was diagnosed with CD, was female, and had axial and/or peripheral joint complaints. Clinical and demographic characteristics of the study population are shown in Table 1 .
Bivariate Associations Between Illness Representations, Coping Strategies, and Illness Outcomes
The results of the correlation analyses are presented in Table 2 . Nearly all illness perception dimensions were significantly correlated with outcome measures. More specifically, a strong illness identity, perceptions of a cyclical timeline, of serious consequences, of low personal, and of low treatment control as well as low coherence, strong emotional representations, and strong stress and (stress) behavior attributions were associated with lower levels of mental and physical health as well as elevated levels of impairment.
Various coping strategies also showed significant correlations with illness outcomes. More specifically, more frequent use of the coping strategies decreasing activities to cope with pain and pacing to cope with limitations were related to lower physical and mental health and to more activity and work impairment. In addition, lower optimism was related to worse mental health, while the more frequent use of creative solution seeking and showing consideration was related to worse physical health.
Also, various significant correlations were observed between illness perception dimensions and coping strategies. For example, a strong illness identity, more cyclical timeline perceptions, the perception of serious consequences, and low illness coherence were associated with more frequent use of both coping strategies decreasing activity and pacing. Furthermore, the perception of less serious consequences, less strong emotional representations, and the perception of high personal and treatment control were related to more frequent use of optimism. Also, strong illness identity, acute timeline perceptions, the perception of serious consequences, and the perception of high personal control were associated with more creative solution seeking. Finally, more cyclical timeline perceptions and perceptions of high personal control were correlated with more frequent use of showing consideration.
Total, Direct, and Indirect Effects of Illness Perceptions on Illness Outcomes (Through Coping Strategies)
Mental Health The mediation analysis with mental health as dependent variable included the illness representation dimensions identity, timeline cyclical, consequences, personal control, treatment control, illness coherence, emotional representations, and stress and (stress) behavior attributions as independent variable. The coping strategies decreasing activity, optimism, and pacing as mediators, as well as disease activity and present back and/or peripheral joint pain were included as control variables. The results of the analysis are displayed in Table 3 and Fig. 1a . The regression analysis revealed significant total and direct effects for illness coherence and emotional representations on mental health, indicating that low illness coherence and strong emotional representations were associated with worse mental health. Furthermore, bootstrap analyses revealed significant indirect effects of consequences, −0.63, BCa 95 % CI (−1.495, −0.072), personal control, −0.34, BCa 95 % CI (−0.999, −0.006), and illness coherence, 0.39, BCa 95 % CI (0.026, 1.043) on mental health through decreasing activity. Stronger perceptions of serious consequences and of personal control as well as low illness coherence were associated with the more frequent use of decreasing activity, which in turn was related to lower levels of mental health. All variables together explained 35 % of the variance in mental health.
Physical Health The mediation analysis with physical health as dependent variable included the illness representation dimensions identity, timeline cyclical, consequences, personal control, treatment control, illness coherence, and emotional representations as independent variables. The coping strategies decreasing activity, pacing, seeking solutions, and showing consideration as mediators, as well as disease activity and present back and/or peripheral joint pain were included as control variables. The results of the analysis are displayed in Table 3 and Fig. 1b . The multiple regression analysis revealed significant total and direct effects of consequences, disease activity, and present back and/or peripheral joint pain on physical health, indicating that stronger perceptions of serious 
An empty cell means that the respective illness perception dimension/coping strategy was not included in the analysis. Unstandardized coefficients are reported. B's of step 1 represent total effects and B's of step 2 represent direct effects ***p < .001, **p < .01, *p < .05
consequences and more disease activity and pain were associated with lower levels of physical health. Furthermore, bootstrap analyses again revealed significant indirect effects of consequences, −0.51, BCa 95 % CI (−1.297, −0.074), personal control, −0.27, BCa 95 % CI (−0.842, −0.011), and illness coherence, 0.31, BCa 95 % CI (0.014, 1.015) on physical health through decreasing activity. Stronger perceptions of serious consequences and of personal control as well as low illness coherence were associated with a more frequent use of decreasing activity, which in turn was related to worse physical health. All variables together explained 42 % of the variance in physical health.
Activity Impairment The mediation analysis with activity impairment as dependent variable included the illness representation dimensions identity, timeline cyclical, consequences, personal control, treatment control, illness coherence, emotional representations, and stress and (stress) behavior attributions as independent variables. The coping strategies decreasing activity and pacing as mediators, as well as disease activity and present back and/or peripheral joint pain were included as control variables. The results of the analysis are displayed in Table 3 and Fig. 1c . The multiple regression analysis revealed significant total and direct effects of consequences and present back and/or peripheral joint pain on activity impairment, indicating that strong perceptions of negative consequences and more pain were related to more activity impairment. Furthermore, bootstrap analyses again revealed significant indirect effects of consequences, 2.20, BCa 95 % CI (0.633, 4.890), personal control, 1.19, BCa 95 % CI (0.156, 3.020), and illness coherence, −1.36, BCa 95 % CI (−3.55, −0.241) on activity impairment through decreasing activity. Stronger perceptions of serious consequences and personal control as well as low illness coherence were related to the more frequent use of decreasing activity, which in turn was related to higher levels of activity impairment. All variables together explained 38 % of the variance in activity impairment.
Work Impairment The mediation analysis with work impairment as dependent variable included the illness representation dimensions identity, timeline chronic, timeline cyclical, consequences, treatment control, illness coherence, emotional representations, and stress and (stress) behavior attributions as independent variables. The coping strategies decreasing activity and pacing as mediators as well as disease activity and present back and/or peripheral joint pain were included as control variables. The results of the analysis are displayed in Table 3 and Fig. 1d . The multiple regression analysis Fig. 1 Results of the four mediation analyses. Only paths that are significant at p < .05 are displayed, unless stated otherwise. Unstandardized coefficients are reported. Significant indirect effects are indicated by bold printed paths. CV control variable revealed significant total and direct effects of timeline chronic, consequences, and treatment control on work impairment, indicating that more acute timeline perceptions, stronger perceptions of serious consequences and weaker perceptions treatment effectiveness were associated with more work impairment. Bootstrap analyses revealed no significant indirect effects. All variables together explained 25 % of the variance in work impairment.
Discussion
The purpose of this cross-sectional study was to examine the assumption of the CSM [11] that coping mediates the relationship between illness perceptions and adjustment in patients with IBD. To our knowledge, this study was the first to apply multiple mediation analyses that allow estimating the total and direct effects of all illness perception dimensions and the indirect effects through all coping strategies on illness outcomes simultaneously.
The findings of the present study indicate that both illness perceptions and coping play a significant role in adjustment to IBD even after controlling for disease activity and peripheral joint and/or back pain. All variables together could explain a meaningful proportion of the variance in the illness outcomes.
In accordance with the CSM [11] and our hypotheses, the effects of illness perceptions on health outcomes were partially mediated by coping. More specifically, perceptions of more serious consequences, stronger personal control, and a lack of personal understanding of IBD were associated with a more frequent use of the coping strategy decreasing activity, which, in turn, was associated with lower mental health, lower physical health, and more activity impairment. Two aspects of these results are noteworthy: First, within the mediation models decreasing activity was the only coping strategy that showed significant associations with the illness outcomes and served as a mediator between illness perceptions and illness outcomes. Thus, decreasing activity is of special importance in coping with IBD. Earlier studies [12, 13, 22] already provided initial indications on the significance of this coping strategy; however, in our study, the pattern is most pronounced. Secondly, although the bivariate correlations between personal control and illness outcomes suggest a positive impact, the indirect effect of personal control on mental and physical health as well as activity impairment was negative. In general, in the CSM stronger perceptions of personal control are seen as beneficial for adaptation [17, 34] , but from our results, it seems that feelings of personal control are expressed in the maladaptive coping strategy decreasing activities. This contradictory finding should be investigated in future research.
Beside the indirect effect via decreasing activity, several illness perceptions dimensions were also directly, i.e., independently from coping, associated with mental health, physical health, and activity impairment. The direction of these associations is in line with the assumptions of the CSM [11, 20] and our hypothesis based on previous findings [12-14, 16, 17] . Particularly, a lack of understanding IBD and the experience of more negative emotions are related to worse mental health. Perceptions of more severe consequences have an unfavorable effect on physical health and the capability to engage in daily activity.
Interestingly, with regard to work impairment, only direct effects of illness representation were found. Perceiving IBD as acute, as causing severe consequences, and as being noncontrollable by treatment were linked to more work impairment. The absence of the mediation effect of the coping strategy decreasing activity might be due to the smaller sample size as only employed patients were included.
Limitations
Some limitations need to be acknowledged. First, the study had a cross-sectional design and therefore, the direction of causality in the associations between illness perceptions, coping, and outcomes could not be determined. Longitudinal studies are needed to address this issue, since these could examine the dynamic processes of illness perceptions and coping on illness outcomes specified in the CSM [11] . Second, the present findings are exclusively based on selfreported measures that might be subject to several forms of bias. Further studies could profit from including objective measures (i.e., medical assessments). Third, although back and/or joint pain appears often in IBD patients, the CORS questionnaire has not been validated in these patients and coping strategies linked to IBD-specific stressors might have been missed. However, this questionnaire has been validated in patients with rheumatoid arthritis [18] , an inflammatory joint disease. Future studies investigating the influence of coping on illness outcomes in patients with IBD should use an illness-specific coping questionnaire, i.e., the newly developed IBD-Cope [35] .
Conclusions
Despite these limitations, the present study contributes to a better understanding of the interplay between illness perceptions, coping, and adjustment to IBD. Illness perceptions and coping were shown in this cross-sectional study to influence quality of life and activity impairment. Adjustment to IBD can be improved, apart from medical interventions, by psychological interventions [34, [36] [37] [38] [39] . The healthcare team has to anticipate on the patients disease behavior by improving the understanding of IBD and/or modifying illness perceptions and coping strategies. Briefer questionnaires with easy scoring schemes need to be developed to assess illness perceptions and coping strategies to improve the illness outcomes by psychological interventions too. The newly developed IBD-Cope [35] is in this way an improvement. Previous studies determined that changing illness perceptions and coping strategies is associated with improved outcomes. Chilcot et al. [36] showed in patients with irritable bowel syndrome (IBS) that illness perceptions became more positive following cognitivebehavioral therapy (CBT) compared with usual care [36] . CBT enhanced perceived control, facilitated more coherence, reduced perceptions of severe consequences, and predicted improved work and social adjustment [36] . Previous studies in IBD patients [36] [37] [38] [39] found these effects of CBT as well, suggesting that influencing cognitive factors and behavioral aspects could lead to improved functioning in IBD. In addition, Petrie et al. [39] designed a program to modify asthma patients' illness perceptions by sending text messages that were created to push an illness perception in a direction more consistent with higher adherence [39] . In IBD patients, a text message program might be effective to increase coherent understanding of the disease and to reduce the perception of serious consequences. Based on findings of the current study, behavioral interventions increasing illness coherence, modifying perceptions of the severity of consequences and reducing the use of the maladaptive coping strategy decreasing activity may result in an increase in mental and physical health as well as less activity and work impairment.
For a health professional, it is important to pay attention to the illness perceptions of IBD patients, because they may lead to a low QoL and impairment. Knowledge and understanding of illness perceptions, coping strategies, and the effect on illness outcomes can help health professionals to understand the IBD patients' disease behaviors and improve the QoL by supporting the ability to cope with stressors related to disease. Assessing illness perceptions and coping strategies in IBD, therefore, is part and parcel of quality health care.
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